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(57) ABSTRACT 
The motor compressor comprises a hermetic casing in 
which are mounted a reciprocating compressor and a 
reversible electric motor having a common vertical 
shaft with an axial duct for conveying lubricating oil 
from a centrifugal pump located at the lower end of the 
shaft to an outlet located at its upper end. The outlet of 
the axial duct is constituted by an elbow tube which is 
fixed to the upper end of the shaft and has an inclined 
end portion extending upwardly and radially outwardly 
with respect to the axis of the shaft. 

1 Claim, 2 Drawing Figures 
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HERMETIC MOTOR COMPRESSOR FOR 
REFRIGERATION SYSTEMS AND THE LIKE 

The present invention relates to hermetic motor com 
pressors for refrigeration systems and the like, and is 
particularly concerned with a motor compressor of the 
type comprising a hermetic casing in which are 
mounted a reciprocating compressor and a reversible 
electric motor having a common vertical shaft with an 
axial duct for conveying lubricating oil from a centrifu 
gal pump located at the lower end of the shaft to an 
outlet at its upper end. 

In motor compressors of the type specified above, 
there is a problem in lubricating the mechanical parts, 
such as, for example, the shaft connecting the compres 
sor to the motor, the journals which support this shaft, 
the connecting rods and pistons of the compressor, with 
oil contained in the hermetic casing while simulta 
neously ensuring sufficient cooling of the lubricating oil 
to avoid overheating of the motor compressor. 
The lubricating oil is usually circulated by a centrifu 

gal pump driven by the motor. In large-size motor com 
pressors, which include a three-phase electric motor, it 
is not possible to use a unidirectional centrifugal pump. 
Suitable pumps must have a symmetrical configuration 
in order to allow them to operate in both senses of 
rotation. The order of the electrical connection of the 
three phases of the motor may, in fact, vary from one 
motor to another so that the motors do not all rotate in 
a predetermined sense. Since the motor is enclosed in a 
hermetic metal casing, however, it is not possible to 
ascertain the sense of rotation from the exterior and 
reverse it if necessary. 
The use of a symmetrical centrifugal pump, that is, 

one which is able to deliver in both senses of rotation, is 
therefore imperative. This does, however, involve the 
disadvantage of a low head of pressure, both because of 
the limitations of the maximum diameter of the rotor 
and because the symmetrical configuration does not 
allow the pump rotor to have the optimum characteris 
tlCS. 

In order to obtain a jet of oil towards the top of the 
compressor casing of sufficient volume to facilitate the 

O 

15 

20 

25 

30 

35 

40 

transfer of heat from the oil, it is thus necessary to use 45 
an oversized pump involving a consumption of power 
from the motor which is far from negligible. 
The problem behind the present invention is that of 

allowing the use of a symmetrical centrifugal pump 
with a relatively low head of pressure while achieving 
a sufficient jet of oil towards the top of the compressor 
casing. In order to solve this problem, the present in 
vention has as its subject a hermetic motor compressor 
of the aforesaid type, characterised in that the outlet of 
the axial duct is constituted by an elbow tube which is 
fixed to the upper end of the shaft and has an inclined 
end portion extending upwardly and radially outwardly 
with respect to the axis of the shaft. 
By virtue of this solution, the inclined end portion of 

the elbow tube acts as a further centrifugal pump which 
is arranged in series with the one located at the lower 
end of the shaft, and is able to make up for the low head 
of pressure of the lower pump. 
The invention will now be described, by way of non 

limiting example, with reference to the appended draw 
ings, in which: 
FIG. 1 is a partly cut-away vertical sectional view of 

a motor compressor according to the invention, and 
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2 
FIG. 2 illustrates a detail of FIG. 1 on an enlarged 

scale and from a different direction. 
In FIG. 1 is shown a hermetic casing 1 within which 

are mounted a reciprocating compressor and a revers 
ible electric motor 2, 3 respectively. 

In the embodiment illustrated, the reciprocating com 
pressor 2 includes four pistons 2a, only two of which 
are visible in FIG. 1. 
The movement of the pistons 2a is effected through 

connecting rods 2b articulated on respective pins 4a of 
a shaft 4. 
The lower part 1a of the casing contains a supply of 

lubricating oil H in which a symmetrical centrifugal 
pump 5 at the lower end of the shaft 4 is immersed. 
The pump 5 has a rotor 5a which is fixed for rotation 

with the shaft 4. 
The rotor 5a of the centrifugal pump 5 and the lower 

part of the shaft 4 have ducts for conveying the lubricat 
ing oil from the pump to the mechanical parts of the 
compressor. 
The shaft 4 has an axial duct 4b which conveys the 

lubricating oil H from the centrifugal pump 5 towards 
the upper end of the shaft itself. 
At this upper end, the duct 4b has an outlet consti 

tuted by an elbow tube 4c fixed to the shaft 4. The 
elbow tube 4c has an end portion 4d which extends 
upwardly and radially outwardly with respect to the 
axis of the shaft 4. 
The end portion 4d of the elbow tube (FIG. 2) is 

tapered so as to have a section which decreases in area 
towards its free end acting as the outlet. 

This free outlet end has a part 4e which is flattened in 
the general plane of inclination of the end portion 4d 
and two tubular parts 4f flanking the middle part 4e. 
The tubular parts 4fdefine respective nozzles which are 
located side-by-side in the path of rotation of the free 
end of the end portion 4d. 
The elbow tube 4c is preferably made by shaping 

from an off-cut of sheet metal tubing. 
During the operation of the motor compressor, the 

lubricating oil H rises in the axial duct 4b from the 
centrifugal pump 5 towards the elbow tube 4c. 
When the lubricating oil H reaches the end portion 4d 

of the elbow tube 4c, it is projected by the centrifugal 
effect towards the top of the hermetic casing 1 through 
the nozzles 4f. Thus, the end portion 4d acts as a further 
centrifugal pump which is arranged in series with the 
pump 5 at the lower end of the shaft 4, and is able to 
make up for the low head of pressure of the pump 5, 
which is of the symmetrical centrifugal type. 
The oil descends by gravity towards the lower part 

1a, which acts a sump for collecting the oil H., cooling 
it by contact with the walls of the casing over which the 
external air passes. 
Depending on the sense of rotation, the majority of 

the oil is projected through the nozzle 4flocated to the 
rear with respect to the circular path of rotation, while 
refrigerant gas is released through the other nozzle 4f 
located forwardly. This effect is beneficial since, if the 
refrigerant gas remained mixed with the lubricating oil 
H, it might be released in the ducts for the oil H and 
obstruct the regular flow of oil to the parts to be lubri 
cated. 

Naturally, the principle of the invention remaining 
the same, the details of construction and forms of em 
bodiment may be varied widely from that described and 
illustrated, without thereby departing from the scope of 
the present invention. 
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We claim: 
1. Hermetic motor compressor for refrigeration sys 

tems and the like, of the type comprising a hermetic 
casing in which are mounted a reciprocating compres 
sor and a reversible electric motor having a common 
vertical shaft with an axial duct for conveying lubricat 
ing oil from a centrifugal pump located at the lower end 
of the shaft to an outlet at its upper end, wherein the 
outlet of the axial duct is constituted by an elbow tube 
which is fixed to the upper end of the shaft and has an O 
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4 
end portion extending upwardly and radially outwardly 
with respect to the axis of the shaft and wherein the end 
portion of the elbow tube is tapered so as to have a 
section which decreases in area towards its free outlet 
end with the free outlet end of the elbow tube having a 
central part which is flattened in the general plane of 
inclination of the end portion to define two tubular parts 
which define respective nozzles located side-by-side in 
the path of rotation of the free outlet end. 
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